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WHAT IS CLAIMED IS: 

1 . A compound of the formula I: 




5 I 
wherein: 

X is selected from the group consisting of: 

-NRlO-, -CH2O-, -CONRlO-, -NRIOCO-, -CO2-, -OCO-, 
-CH2(NRlO)CO-, -N(CORlO)-, -CH2N(CORlO)-, phenyl, and 
10 C3«6 cycloalkyl, 

where 

Rio 

is independently selected from: hydrogen, Ci-6 alkyl, benzyl, phenyl, and 
C1-.6 alkyl~C3_6 cycloalkyl, 

which is unsubstituted or substituted with 1-3 substituents where the substituents 
are independently selected from: halo, Ci-3alkyl, 
15 C i-3alkoxy and trifluoromethyl; 

W is selected from: 

hydrogen and Ci-6 alkyl, which is unsubstituted or substituted with 1-3 
substituents where the substituents are independently selected from: halo, Ci- 
20 Salkoxy and trifluoromethyl; 

Z is selected from: 

C, N, and -0-, wherein when Z is N, then R"* is absent, and when W is -0-, then both R^ 



and R* are absent; 



n is an integer selected from 0, 1, 2, 3 and 4; 
n is an integer selected from 1, 2, 3 and 4; 
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r1 is selected from: 

hydrogen, -Co-6alkyl-, -(Co-6alkyl)-alkenyl-, 
-(Co-6alkyl)-C3.6cycloalkyl, -(Co-6alkyl)-phenyl, 
5 and -(Co-6alkyl)-heterocycle, 

where the alkyl is unsubstituted or substituted with 1-7 substituents where the 
substituents arc independently selected from: 

(a) halo, 

(b) hydroxy, 

10 (c) -0-Ci-3alkyl, 

(d) trifluoromethyl, and 

(e) -Ci-salkyl, 

and where the phenyl and the heterocycle is unsubstituted or substituted with 1-5 
substituents where the substituents are independently selected from: 
15 (a) halo, 

(b) hydroxy; alkoxy 

(c) amino; acylamino;sulfonylamino; alkoxycarbonylamino 

(d) carboxylic acid; carbamide; sulfonamide 

20 or wherein W and r1 may be joined together to form a ring by a group selected from: 
-(Ci-6alkyl)-, -Co.6alkyl-Y-(Ci-6alkyl)-, and 

.(Co-6alkyl)-Y-(Co^alkyl)KC3-7cycloalkyl>(Co-6alkyO 
where Y is selected from: 

a single bond, -0-, -S-, -SO-, -SO2-, and -NRlO-, 
25 and where the alkyl and the cycloalkyl are unsubstituted or substituted with 1-7 

substituents where the substituents are independently selected from: 



(a) 


halo. 


(b) 


hydroxy. 


(c) 


-0-Ci-3alkyl, and 


(d) 


trifluoromethyl. 


(e) 


Cl-3alkyl, 


(0 


-0-Ci.3alkyl, 


(g) 


-CO2R9, wherein is independently selected from: hydrogen, Ci-6 




alkyl, C5.6 cycloalkyl, benzyl or phenyl, which is unsubstituted or 
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substituted with 1-3 substituents where the substituents are independently 
selected from: halo, Ci-3alkyl, Ci-3alkoxy and trifluoromethyl, 

(h) -CN, 

(i) -NR9r10, 

(j) -NR9cOR10, 

(k) -NR9sO2R10, and 

a) -CONR9r10; 

is selected from: 

(Co-6alkyl)-phenyl and (Co-6alkyl)-hetCTOcycle, 

where the alkyl is unsubstituted or substituted with 1-7 substituents where the 
substituents are independently selected from: 

(a) halo, 

(b) hydroxy, 

(c) -0-Ci-3alkyl, 

(d) trifluoromethyl, and 

(e) -Ci-3alkyl, 

and where the phenyl and the heterocycle is unsubstituted or substituted with 1-5 
substituents where the substituents are independently selected from: 



(a) 


halo. 


(b) 


trifluoromethyl. 


(c) 


trifluoromethoxy. 


(d) 


hydroxy. 


(e) 


Ci-6alkyl, 


(f) 


C3-7cycloalkyl, 


(g) 


-0-Ci_6alkyl, 


(h) 


-0-C3-7cycloalkyl, 


(i) 


-SCF3. 


0) 


-S-Ci_6alkyl, 


(k) 


-S02-Ci-6alkyl, 


0) 


phenyl. 


(m) 


heterocycle. 


(n) 


-C»2R9, 


(o) 


-CN, 
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(P) 

(q) 

(r) 
(S) 



-NR9r10, 
-NR9-SO2-R10. 
-SO2-NR9Rl0,and 
-CONR9r10; 



r3 is -(Co-6alkyl)-phenyl, 

where the alkyl is unsubstituted or substituted with 1-5 substituents where the 
substituents are indepoidently selected from: 

(a) halo, 

(b) hydroxy, 

(c) -0-Ci_3alkyl, and 

(d) trifluorometh^, 

and where the phoiiyl is unsubstituted or substituted with 1-5 substituents where the 
substituents are indepoidently selected firom: 

(a) halo, 

(b) tiifluorometh^ 

(c) hydroxy. 



(d) Ci-aalkyl, 

(e) -0-Ci-3alkyU 

(f) -C02R9, 

(g) -CN. 

(h) -NR9r10, and 

(i) -CONR9r10; 



(a) hydrogen, 

(b) hydroxy, 

(c) Ci_6alkyl, 

(d) Ci^alkyl-hydroxy, 

(e) -CK;i_3alkyl. 

(f) -C02R9, 

(g) -<:ONR9RlO,and 

(h) -CN; 



r4 is selected from: 
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or where r3 and r4 may be joined together to form a ring which is selected from: 

(a) IH-indene, 

(b) 2,3-dihydro- IH-indene, 

(c) 2,3-dihydro-benzofuran, 

(d) 1 ,3-dihydro-isobeirzofuran, 

(e) 2,3-dihydro-benzothiofiiran, and 

(f) 1 ,3-dihydro-isobenzofliiofiiran, 

or where r3 and r5 or R^ and r6 may be joined together to form a ring which is phenyl, 
wherein the ring is unsubstituted or substituted with 1-7 substituents where the 
substituents are independently selected from: 



(a) 


halo. 


(b) 


trifluoromethyl. 


(c) 


hydroxy. 


(d) 


Ci-3alkyl, 


(e) 


-0-Ci-3alkyl, 


(f) 


-C02R9, 


(g) 


-CN, 


(h) 


-NR9r10, and 


(i) 


-CONR9r10; 



r5 and R^ are independently selected from: 

(a) hydrogen, 

(b) hydroxy, 

(c) Ci-6alkyl, 

(d) Ci-6alkyl-hydroxy, 

(e) -0-Ci-3alkyl, 

(f) oxo, and 

(g) halo; 

and pharmaceutically acceptable salts thereof and individual diastereomers thereof. 
2. The compound of Claim 1 of the formula la: 
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la 

and pharmaceutically acceptable salts and individual diastereomers thereof. 
5 3. The compound of Claim 1 of the fomiula lb: 




lb 

10 wherein: 

the dashed line represents a single or a double bond; 

r1 1 is selected from: 





(a) 


hydrogen 


15 


(b) 


Ci-ealkyl 




(c) 


hydroxy. 




(d) 


-0-Ci.3alkyl 




(e) 


-Phenyl and heterocycle. 




(f) 


-C02R9, 


20 


(g) 


-CN. 




(h) 


-NR9r10, and 




(i) 


-CONR9r10; 



r12 is selected from: 
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hvdroffen. 




VivHrnxv 


(c) 


Ci-6alkyl, 


(d) 


C i-6alkyl-hydroxy. 


(e) 


-0-Ci-3alkyl, 


(f) 


-C02R9, 


(g) 


-CONR9r10, and 


(h) 


-CN; 



where r1 1 and r12 may be joined together to form a ring which is selected from: 

(a) benzene, 

(b) furan, 

(c) thiophene, 

(d) thiazole, 

(e) C3-6cycloalkyl 

wherein the ring is unsubstituted or substituted with 1-7 substituents where the 
substituents are independently selected from: 



(a) 


halo. 


(b) 


trifluoromethyl. 


(c) 


hydroxy, 


(d) 


Ci-3alkyl, 


(e) 


-0-Ci-3alkyl, 


if) 


-C02R9, 


(g) 


-CN, 


(h) 


-NR9r10, and 


(i) 


-CONR9R10; 



and pharmaceutically acceptable salts and individual diastereomers thereof. 
4. The compound of Claim 3 of the formula Id: 
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H 







N 









Id 

and phamaceutically acceptable salts and individual diastereomers thereof. 

5 

5. The compound of Claim 3 of the formula fe: 

H 




le 

wherein R^^ is independently selected from: 



10 


(a) 


hydrogen. 




(b) 


halo. 




(c) 


trifluoromethyl. 




(d) 


fused Ci_3cycloallcyl 




(e) 


Ci-3alkyl, 


15 


(f) 


-0-Ci-3alkyl, 




(g) 


-CO2H, 




(h) 
(i) 


-C02Ci-3alkyl, and 
-CN; 



and pharmaceutically acceptable salts and individual diastereomers thereof. 

20 

6. The compound of Claim 3 of the formula If: 
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If 

and phannaceuticaUy acceptable salts and individual diastereomers thereof. 
7. The compound of Claim 1 of the fonnula 11: 




n 

wherein r14 r15^ r16 are independently selected from: 

(a) hydrogen, 

(b) -Ci-6alkyl 

(c ) -Ci_6cycloalkyl 

(d) -Ci^alkyl-phenyl 

(e) -Ci-6alkyl-heterocylcle 

(f) -Ci-6aIkyl-C3_6cycloakyl 

(g) - Ci_6alkyl 0-Ci-6alkyl, 

and pharmaceutically acceptable salts and individual diastereomers thereof. 

8. The compound of Qaim 1 of the formula Ha: 




Ha 

and pharmaceutically acceptable salts and individual diastereomers thereof. 
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9 Hiecompoundof Claim 1 of the fonnulallb: 

H 




nb 



and pharmaceutically acceptable salts and individual diastereomers thereof. 



10 The compound of Claim 1 of the fonnula He: 

H 




and phannaceutically acceptable salts and individual diastereomers thereof. 
11 The conqjound of Claim 1 of the formula: 




wherein: 

the dashed line represents a single or a double bond, 

r1 1 and are hydrogen or where r1 1 and r12 may be joined together to form a ring 

is selected from: 

(a) benzene. 
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(b) heterocycle 

(c) C3-6cyclalkyl 

and phannaceutically acceptable salts and individual diastereomers thereof. 
12. The compound of Claim 1 of the formula: 




and phajmaceutically acceptable salts and individual diastereomers thereof. 

13. The compound of Claim 1 wherein W is hydrogen or 

-CH2-. 

14. The compound of Claim 1 wherein X is -CONH-, phenyl or heterocycle. 

15. The compound of Claim 1 wherein Z is -C- or -N-. 

16. nie compound of Claim 1 wherein n is 0 and 1 . 
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17. The compound of Claim 1 wherein m is 1. 

18. The compound of Claim 1 wherein heterocycle is selected from: furanyl, 
imidazolyl, oxadiazolyl, oxazolyl, pyrazolyl, pyrazinyl, pyridyl, pyridazinyl, pyrimidyl, pyrrolyl, 
thiadiazolyl, thiazolyl, thienyl, and triazolyl, and N-oxides thereof. 

19. The compound of Claim 1 wherein -Ci-6alkyl, -C0-6alkyl-O-Ci-6alkyl-, - 
Co-6alkyl-S-Ci-6alkyl-, and -(Co-6alkyl)-(C3-7cycloalkyl)-(Co-6alkyl), 

where the alkyl and the cycloall^l are unsubstituted or substituted with 1-7 
substituents wh^ the substituents are independently selected from: 

(a) halo, 

(b) hydroxy, 

(c) -0-Ci-3aIkyl, 

(d) trifluoromethyl, 

(f) Ci^salkyl, 

(g) -.0-Ci-3alkyl, 

(h) -C02R9, wherein is independently selected from: hydrogen, Ci-6 
alkyl, C5-6 cycloalkyl, benzyl or phenyl, which is unsubstituted or 

substituted with 1-3 substituents where the substituents are independently 
selected from: halo, Ci-3alkyl, Ci-3alkoxy and trifluoromethyl, 

(i) -CN, 

(j) -NR9r10, and 
(k) -CONR9R10. 

20. The compound of Claim 1 wherein r1 is selected from: 

(1) -Ci-6alkyl, which is unsubstituted or substituted with 1-6 substituents where the 

substituents are independently selected from: 

(a) halo, 

(b) hydroxy, 

(c) -0-Ci-3alkyl, and 

(d) trifluoromethyl, 

(2) -C0-6alkyl-O-Ci-6alkyl-, which is unsubstituted or substituted with 1-6 

substituents where the substituents are independently selected from: 



-69- 



wo 2004/042351 



PCT/US2003/033980 



(a) halo, and 

(b) trifluoromethyl, 

(3) -Co-6alkyl-S-Ci-6all<yl-; which is unsubstituted or substituted with 1-6 

substituents where the substituents are independently selected from: 

(a) halo, and 

(b) trifluoromethyl, 

(4) -(C3-5cyclbalkyl)-(Co-6alkyl), which is unsubstituted or substituted with 1-7 

substituents where the substituents are independently selected from: 

(a) halo, 

(b) hydroxy, 

(c) -O-Ci-salkyl, and 

(d) trifluoromethyl 

21. The compound of Claim 1 wherein is selected from: 

(1) -CH3, 

(2) -CH2CH3, 

(3) -CH(CH3)2, 

(4) -CH2CH2CH3, 

(5) -CH2CH(CH3)2, 

(6) -cyclopropyl, 

(7) -cyclobutyl, 

(8) -cyclopentyl, 

(9) -CH2-cyclopropyl, 

(10) -CH2-cyclobutyl, 

(1 1) -CH2-cyclopentyl, 

(12) -CH2OH, 

(13) -C(CH3)2(OH), 

(14) -C(CH20H)(CH3)2, 

(15) -(OH)cyclobutyl, 

(1 6) -(OH)cyclopentyl, 

(17) -C(CH3)2(NHCOCH3), 

(18) -C(C02H)(CH3)2, 

(19) .O.CH3, 

(20) -O-cyclopentyl, 
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(21) -0-CH(CH3)2, 

(22) -S-CH3, 

(23) -S-CF3, 

(24) -SO2-CH3, 

(25) -S-CH(CH3)2. 

(26) -S02-CH(CH3)2, and 

(27) -NH-SO2-CH3. 



22. The compound of Claim 1 wherein is selected from 
10 -(Co.4alkyl)-phenyl and -(C0-4alkyl)-heterocycle, 
where heterocycle is selected from: 

fiiranyl, imidazolyl, oxadiazolyl, oxazolyl, pyrazolyl, pyrazinyl, pyridyl, 
pyridazinyl, pyrimi(tyl, pyrrolyl, thiadiazolyl, thiazolyl, thienyl, and triazolyl, and 
N-oxides thereof 

1 5 where the alkyl is unsubstituted or substituted with 1-7 substituents where the 

substituents are independently selected from: 

(a) halo, 

(b) hydroxy, 

(c) -O-Ci-salkyl, and 

20 (d) trifluoromethyl, 

and where the phenyl or heterocycle is imsubstituted or substituted with 1-5 substituents 
whore the substitamts are independently selected from: 



(a) 


halo. 


(b) 


trifluoromediyl, 


(c) 


trifluoiomethoxy. 


(d) 


hydroxy, 


(e) 


Ci-salkyU 


(f) 


-O-Ci-saliyl, 


(g) 


-C02R9, 


(h) 


-S-Ci-salkyl, 


(i) 


-S02-Ci-3alkyl, 


0) 


-SCF3, 


(k) 


-C02R9, 


0) 


-NR9R10, 
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(m) .NR9.SO2-R10, 
(n) -SO2-NR9r10, and 

(o) «CONR9r10. 

23. The compound of Claim 1 wherein is selected from 
-(Co-4alkyl)-phenyl and -(Co^alkyl)-heterocycle, 

where heterocycle is selected from: pyridyU pyridazinyl, andN-oxides thereof 
where the alkyl is unsubstituted or substituted with 1-7 substituents where the 

substituents are independently selected from: 



(a) 


halo. 


(b) 


hydroxy. 


(c) 


-O-Ci-SaUsyl, and 


(d) 


trifluoromethyl. 


and where the phrayl or heterocycle is imsxibstituted or substituted with 1-3 substituents 


where the substituoits are independently selected from: 


(a) 


halo. 


(b) 


trifluoromethyl. 


(c) 


trifluoromethoxy. 


(d) 


hydroxy, 


(e) 


Ci.3alkyl, 


(f) 


-O-Ci-salkyl, 


(g) 


-CC)2-Cl-3alkyl, 


(h) 


-CO2H, 




-S-Ci-3alkyl, 


0) 


-S02-Ci-3alkyl, 


(k) 


-SCF3, 


(1) 


-NH2, 


(m) 


-NH-S02-Ci-3alkyl, and 


(n) 


-SO2-NH2. 


24. 


The compound of Claim 1 wherem r2 is selected from -CH2-phenyl and - 


CH2-heterocycle, 





wha:e heterocycle is selected fix)m: pyridyl, pyridazinyl, andN-oxides thereof; 
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and where the phenyl or heterocycle is unsubstituted or substituted with 1-3 substituents 
where the substituents are independently selected from: 

(a) halo, 

(b) trifluoromethyl, 

5 (c) trifluoromethoxy, 

(d) hydroxy, 

(e) Ci-3alkyl, 

(f) -0-Ci-3alkyl, 

(g) -C02-Ci.3alkyl, 
10 (h) -CO2H, 

(i) -S-Ci-salkyl, 
0) -S02-Ci.3alkyl, 
(k) -SCF3, 
(1) -NH2, 
15 (m) -NH~S02-Ci-3alkyl,and 

(n) -SO2-ISIH2. 

25. The compound of Claim 1 wherem is selected from: 

(I) ^CH2-(phenyl), 

20 (2) -CH2-(4-bromophenyl), 

(3) -CH2-(3-chlorophenyl), 

(4) -CH2-(3,5-difluorophenyl), 

(5) -CH2-((2-trifluoromethyl)phenyl), 

(6) -CH2-((3-trifluoromethyl)phenyl), 
25 (7) -CH2-((4-trifluoromethyl)phenyl), 

(8) -CH2-((3-trifluoromethoxy)phenyl), 

(9) -CH2-((3-trifluoromethylthio)phenyl), 

(10) -CH2-((3-trifluorometho3Qr.5-thiomethyl)phenyl), 

(I I) -CH2"((3-trifluoromethoxy-5-methoxy)phenyl), 

30 (12) -CH2-((3-trifluorometho3Qr-5-methanesulfonyl)phenyl), 

(13) -CH2-((3-trifluoromethoxy-5-amino)phenyl), 

(14) -CH2-((3-trifluoromethoxy-5-aminomethanesulfonyl)phenyl), 

(15) -CH2-((3 -trifluoromethoxy-5-sulfonylamino)phenyl), 

(16) -CH2-((3,5-bis-trifluoromethyl)phenyl), 
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( 1 7) -CH2-((3-fluoro-5-trifluoroinethyl)phenyl), 

(18) -CH(CH3)-((3,5-bis-trifluoromethyl)phenyl), 

(19) -C(CH3)2-((3,5-bis-trifluoromethyI)phenyl), 

(20) -CH2-(4-(2-trifluoromethyl)pyridyl), 

(21) -CH2-(5-(3-trifluoromethyl)pyridyl), 

(22) -CJl2-(5-(3-trifluoromethyl)pyrida2myl), 

(23) -CH2-(4-(2-trifluoromethyl)pyridyl-N-oxide), and 

(24) -CH2-(5-(3-trifluoromethyl)pyridyl-N-oxide). 



10 26. The compoimd of Claim 1 wherein r3 is hydrogen and phenyl, 

where the phenyl is imsubstituted or substituted with 1-5 substituents where tiie 
substituents are independently selected fix>ni: 





(a) 


halo. 




(b) 


trifluoFomethyl, 


15 


(c) 


hydroxy. 




(d) 


Ci-3alkyl, 




(e) 


-O-Ci-salkyl, 




(f) 


-C02R9, 




(g) 


-CN, 


20 


(h) 
(i) 


-NR9r10, and 
-CONR9R10. 



27. The compomd of Claim 1 wherein is hydrogra and phenyl, where the 
phenyl is imsubstituted or substituted with 1-3 substituents where the substituents are 

25 independently selected firom: 
(a) halo, 

(c) hydroxy, 

(d) Ci-salkyl, 

(e) -0-Ci-3alkyl, and 
30 (f) -C02R9 

28. The compound of Claim 1 wherein r3 is phenyl, 
or para-fluorophenyL 
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30 



29. The compound of Claim 1 wherein is selected from: 

(a) hydrogen, 

(b) hydroxy, 

(c) .C02H, 

(d) -C02Ci-6alkyl, and 

(e) -CN. 

30. The compound of Claim 1 wherein and R^ are independently selected 



from: 

10 (a) hydrogen, 

(b) hydroxy, 

(c) -CHs, 

(d) -0-CH3, and 

(e) oxo. 

15 

31. A compound which is selected from the group consisting of the title 
compounds of the Examples, and pharmaceutically acceptable salts and individual diastereomers 
thereof. 

20 32. A pharmaceutical composition which comprises an inert carrier and a 

compound of Claim 1. 

33. A method for modulation of chemokine receptor activity in a Tnflmnnal in 
need thereof which comprises the administration of an effective amount of the compound of 

25 Claim 1. 

34. A method for treating, ameliorating or controlling an inflammatory or 
immunoregulatory disorder or disease which comprises administering to a patient in need thereof 
an effective amount of the compound of Claim 1. 



35. A method for reducing the risk of an inflammatory or immunoregulatory 
disorder or disease which comprises administering to a patient in need tiiereof an effective 
amount of the compound of Claim 1. 



-75- 



wo 2004/042351 



PCTAJS2003/033980 



36. A method for treating, ameliorating or controlling rheumatoid arthritis 
which comprises administering to a patient in need thereof an effective amount of the compound 
of Claim 1. 
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